Testing drug effects against hypoxic damage of cultured neurons during long-term recovery.
Cultured neurons of chick cerebral embryo hemispheres were used to study drug effects against neuronal damage caused by hypoxia during long-term recovery. Sodium cyanide (NaCN, 1 mmol/l) induces hypoxia-like conditions by inhibiting oxydative phosphorylation. The sensitivity of the cultured neurons against this type of hypoxia was determined after 3, 4, 5 and 6 days of cultivation followed by 4, 3, 2 days and 1 day of recovery, respectively. The ATP level and the viability of cells as well as the total cell number and the protein content of the cultures were used to characterize the extent of posthypoxic neuronal damage. A hypoxic period of 30 min after 4 days of cultivation followed by 3 days of recovery seemed to be appropriate for determining protective drug effects. The drug effects obtained were comparable to those from in vivo models of cerebral ischemia or hypoxia. The results suggest that cultured neurons exposed to hypoxia and to long-term recovery could be suitable for studying post-hypoxic neuronal damage as well as neuroprotective drug effects.